Preparation and characterization of a nanoparticulate formulation composed of PEG-PLA and PLA as anti-inflammatory agents.
We have prepared polymeric nanoparticles using a blend of poly(lactic acid) and monomethoxy-polyethyleneglycol(PEG)-polylactide block copolymer along with betamethasone disodium phosphate (BP). Nanoparticles have been screened for anti-inflammatory activity using experimental rat models of inflammation. In the present study, we examined the degradation of nanoparticles in vitro during incubation. We found that the nanoparticles lost the PEG chains present on their surfaces within a few days, and subsequently gradually released BP. Furthermore, we found that these nanoparticles preferentially accumulated in the inflammatory lesion in adjuvant arthritis rat models, and that the amount of BP gradually depleted from the lesion over 14 days. These results suggested the mechanism underlying the anti-inflammatory effect of the nanoparticles in vivo: the initial accumulation of BP in the lesion due to the enhanced permeability and retention effect, the subsequent internalization in inflammatory macrophages due to the loss of PEG, and the release of BP in cells during the hydrolysis of polymers. The nanoparticles were successfully prepared on a large-scale and stably stored in the form of a freeze-dried formulation for at least 69 weeks below 25 degrees C. These results suggest that the nanoparticles can be used as an anti-inflammatory pharmaceutical formulation in a clinical setting.